Abstract-This paper describes the extension of the interval symmetric single-step method IZSS2, namely the interval midpoint symmetric single-step IMZSS2 method which performs a forward-backward-forward step. The algorithm IMZSS2 introduced new reusable correctors where we always update the midpoints of the intervals at every step of the method. We will display the numerical results comparing the CPU times and number of iterations of both methods. The results show that the IMZSS2 method performs better both in CPU times and number of iterations as can be seen in the accompanied figures.
INTRODUCTION
In [1] , Moore already extended the use of interval analysis to bind the effect of errors from different sources. Since the appearance of the monograph Interval Analysis and its German translation in 1969, the subject has undergone remarkable development [2] . Several measures have been brought up by many researchers in order to bound the zeros computationally. For example, Durand and Kerner independently have proposed an iteration method for finding all the zeros of polynomial simultaneously [3] . By [4] , to determine the roots of (1) we consider the following methods. Then we have iterative procedures TSM and SSM (given below) for estimating the zeros of p [6] ; for some , 0 ≥ k A. Total-step method (TSM) [4] ( ) [4] Another estimation procedure according to Alefeld and Herzberger is given below. For some
B. Single-step method(SSM)
The advantages of using interval are that they do not only give inclusion intervals the zeros but they also always converge to the zeros under some assumptions. We have developed an interval single-step method for a specific case only whereby all the zeros of the polynomial must be real and simple [5] . Interval version of SSM named as interval singlestep method (IS) [6] is generated from [4] and [7] that can be seen as follows, 
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IMZSS2 basically come from the ideas of [6, [8] [9] [10] [11] [12] [13] [14] [15] [16] . The aim of this paper is to present the improved performance of the interval symmetric single-step method IZSS2 for bounding polynomial zeros simultaneously, that has been discussed earlier [11, 12] . The proposed method namely the interval midpoint symmetric single-step IMZSS2 is more efficient among existing methods IZSS2 and IZSS1 [13] . This method which performs a forward-backward-forward step [11] is modified by introducing new reusable correctors where we always update the midpoints of the intervals of the previous roots before the new interval are generated by algorithm.
Let the polynomial (1) be given with n simple zeroes ( )
, generated from IMZSS2 method in section 2 satisfies
The interval midpoint zoro-symmetric single-step (IMZSS2) method is an extension of IZSS2 [11] . The word "zoro" or "zorro" refers to the "z" step (Step3-Step4-Step5).
Algorithm IZSS2 [11] Step 1: Set
Step 2: For
Step 3:
Step 4:
,...,
Step 5:
Step 6:
then stop. Otherwise, set 1 + = k k and go to Step 2.
In
Step 7 above, the width of intervals
Step 1: Set
Step 7:
Step 8:
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Step 9: If The method IMZSS2 has the following attractive features:
• The values
which are computed for use in Step 2 are re-used in Step 3 to Step 5.
• The summations • The summations 
III. NUMERICAL RESULTS
The following test examples are used to compare the computational efficiencies of the IZSS2 method and IMZSS2 method. This method has been implemented in MATLAB using the Intlab V5.5 toolbox for interval arithmetic development by S.M. Rump [17] . 
A. Test Examples 1) Example 1
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IV. CONCLUSION
It can be seen from Table 1 that IMZSS2 method requires less CPU time than does IZSS2 method. From Table II to  Table V , the accuracies of the final width for IMZSS2 method are shown to be better in terms of error bounds of intervals.
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